••***•*********• 



* i^^ 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 



Mazdoor Kisan Shakti Sangathan 
The Right to Information, The Right to Live' 



Jawaharlal Nehru 
'Step Out From the Old to the New" 



IS 2450 (1963) : Recommended practice for plating on 
aluminium and its alloys [MTD 24: Corrosion Protection 



gAiJif i::^j^^x^f f /ii4aK>:i^gg^TNS^a^TT¥S^ 




Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen'' 




a?a£im>KS^!5?f'>s^^^ 




BLANK PAGE 




.-^iiSS 




^'ISSJJ 



PROTECTED BY COPYRIGHT 



IS : ?450 ^ 19S3 

( Reaffirmed 2006 ) 

Indian Standard 

RECOMMfcNDED PRACTICE FOR 

PLATING ON ALUMINIUM 

AND ITS ALLOYS 

t ScLOBd Reprint AUGUST 1983 ) 



UDC 669-71 81 :62l 357 7 




© Opyrigk ]96^ 

INDIAN STANDARDS INSTITUTION 
MANAK SHAVAN. 9 OAIIADUR SHAK ZAFAR MARG 



IS : 2450 ■ 1963 

Indian Standard 

RECOMMENDED PRACTICE FOR 

PLATING ON ALUMINIUM 

AND ITS ALLOYS 

Metallic Finishes Sectional Committee, SMDC 23 

Chairman Representing 

Shri M. Z. Khan Geep Flashlight Industries Ltd, Allahabad 

Members 

Shri N. C. Baochi Government Teat House, Calcutta 

Shri B. Bankrji Inspection Wing, Directorate General of Supplies 

& Disposals ( Ministry of Economic & Defence 
Co-ordination ) 
Shri G. D. Bhalla Directorate General, Ordance Factories ( Ministry 

of Defence ) 
Shri A. Soundraraj ( Alternate ) ( Bombay ) 
Shri V. Krishnan ( Alternate ) ( Calcutta ) 
Shri A. K. Bhimani S. Mitra & Company, Bombay 

Shri H, C. Sampat ( Alternate ) 
Shri A, K, Bose The Wheel and Bim Company of Indin Ltd, 

' Madras 
Shri D. K. Chatteujek Sen-Raleigh Industries of Itidia Ltd, Calcutta 

Shhi Kaktilal T. Dalal Kohinoor Electro OikierH, Bomhn>' 

Shri Jayendra K. Dalal ( Alternate ) 
Dr p. Dayai> I>evolo}>tnent Wing ( Ministry of Commcrro & 

ladueti y ) 
Shri K. P, Dessai The MetalBox Company of India Ltd^ Calcutta 

Shri Subir Roy ( Alternate- ) 
Shki p. N. Gandhi Nickel Information Bureau Private Ltd, Bombay 

General Manager, P & T Directorate General of Poets & Telegraphs 
WoRKSHora, Calcutta { Ministry of Transport & Communications ) 

Deputy General Manager ( Alternate ) 
Dr B. p. Ghosh .Small Industrien Service Insti*iUe ( Ministry of 

Commerce <k Industry ), Ludhuuia 
Shri G. N. Keshavamurthv Indian Telephone Industries Ltti> Bangalore 

PaOF A. A. Krl^hnan liidian Institute of Stienee, Hangaiore 

Dr T. L. Kamachar ( Alternrttt ) 
Shri B. B. Mukhkrj'^ Jay ETtgijieermg Works Ltd, Cnlevitta 

Shri G. Mukherji Ministry of Railway^. 

Shui K, Vknxat Rao ( AU*''*'nnte ) 

\ V'rH'inued on page 2 ) 



INDIAN STANDARDS INSTITUTION 
MANAK BHAVAN, 9 n4HAin.m SHAH ZAFAR MARG 
m. W DELHI 



IS: 2450- 1963 



( Continued from page 1 ) 

Members 
Dr K. S. Rajaoopalan 



Representing 



Central Electrochemical Research 
( CSIR ), Karaikwdi 
Shri B, a. Shenoi ( Alt^n^nte ) 
Shbt N. M. Raju Hindustan Motors Ltd, Calcutta 

Shbi D, V. Reddi Directorate of Technical Development ( Army 

Headquarters ), New Delhi 
Shri K. K. Rokade Premier Automobiles Ltd, Bombay 

Shri P. K. Deshfande ( Alternate ) 



Shri N. C. Roy 
Shri A. S. Santiago 
Shri D. S. Tandon 

8hri B. S. Krishnamachab, 
Deputy Director ( S & M ) 



Geep Flashlight Industries Ltd» Allahabad 

Hindustan Aircraft Ltd, Bangalore 

National Metallurgical Laboratory { CSIR ), 

Jamshedpur 
Director, ISI ( Ex-officto Member ) 



Secretary 

Shri S. L. Bali 

Kxtra Assistant Director (SAM) 



IS : 2450 - 1963 

Indian Standard 

RECOMMENDED PRACTICE FOR 

PLATING ON ALUMINIUM 

AND ITS ALLOYS 

0. FOREWORD 

0.1 This Indian- Standard was adopted by the Indian Standards 
Institution on 9 August 1963, after the draft finalized by the Metallic 
Finishes Sectional Committee had been approved by the Structural and 
Metals Division Council. I 

0.2 Aluminium and its alloys are electroplated with various metals to 
give them a decorative finish or a finish which is more wear-resistant or to 
impart some specific properties. Chromium, nickel, copper, brass, tin, 
zinc, silver and gold may be electroplated on aluminium and its alloys. 
The uses for plated aluminium may be summarized as follows: 

a) Chromium nickel coating provides decorative and increased 
resistance to corrosion and wear. 

b) Copper plating on aluminium confers electrical and thermal 
conductivity and is also done to provide a surface which can be 
easily soldered. 

c) Brass coating helps bonding with rubber. 

d) Tin or chromium plating reduces friction. 

e) Zinc plating prevents seizing of the threaded parts. 

f) Silver or gold coatings impart decoration and give a surface of 
high electrical conductivity and radiation resistance. 

0.3 The purpose of this standard is to serve as a guide for plating of 
aluminium and its alloys. These alloys do not generally respond to many 
of the usual procedures for plating. Hence, different procedures are 
required to obtain a satisfactory basis for plating, A number of methods 
are generally used for this purpose, but the zincate dip process which is 
widely used has been recommended in this standard. Mention may only 
be made here of other processes, which are also used. These are as 
follows: 

a) Phosphoric acid anodizing, 

b) Ferric chloride treatment, and . 

c) Modified anodizing treatment. 

Note — A comprehensive bibliography on standards and publications of diffe- 
rent countries on various subjects concerning electroplating, as well as references 
to literature on the above methods, is available with tlie Indian Standards 
Institution and can be obtained for reference purposes. 



IS : 2450 - 1963 

0.4 This standard is one of a series of Indian Standards on electroplating. 
Other standards published so far in the series cover commercial silver 
plating; copper, nickel and chromium electroplated coatings; hard chro- 
mium plating on steel; electro-tin plating; oxidized copper finishes; 
cadmium plating; zinc plating; industrial silver plating; copper plating; 
brass plating; nickel anodes for electroplating; silver anodes for electro- 
plating; tin anodes for electroplating; code of practice for pretreatment of 
steel, copper and copper base alloys, zinc and zinc base alloys for 
electroplating; and code of practice for hard chromium plating on steel. 

0,5 Metric system has been adopted in India and all quantities and 
dimensions in this standard have been given in this system. 

0.6 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, ex- 
pressing the result of a test or analysis, shall be rounded off in accordance 
with IS: 2-1960 Rules for Rounding Off Numerical Values (Revised), 
The number of significant places retained in the rounded off value should 
be the same as that of the specified value in this standard. 

0,7 This standard is intended chiefly to cover the technical provisions 
relating to plating on aluminium and its alloys, and it docs not include all 
the necessary provisions of a contract. 



1. SCOPE 

1.1 This standard recommends methods for surface preparation and special 
pretreatment for aluminium and aluminium alloys required to be electro- 
plated with nickel, chromium, tin, etc. 

1.2 This standard is mainly intended for plating aluminium and its alloys 
both in the wrought and cast forms normally used in the industry. 

Note — Caat alloys may require a modified pretreatment. The alloy 
composition shall be fnrniqhed to the plater. 

2, PRETREATMENT PRIOR TO ZINCATE DIP 

2.1 The surface of the article shall be degreased by vapour degreasing 
or by cleaning with a liquid solvent, such as trichlorocthylene or any 
other suitable substitute. When a liquid solvent is used, it shall, as far 
as possible, be free from dirt or oil. 
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2.2 Solvent cleaning shall be followed by treatment with a mild alkaline 
degreaser having the following composition: 

Sodium Phosphate, Tribasic (Na3P04, I2H2O) 23 g/1 
Sodium Metasiiicate ( NagSiaO^ ) 23 g/1 

2.2.1 The treatment shall be carried out at a temperature of 60*^ to 
90"C for one-half minute to three minutes depending upon the material 
and the conditions of the surface. 

2.3 Soap base compounds may be removed by treatment in a solution 
containing sodium carbonate ( 2 percent ) and sodium bicarbonate 
{ 4 percent ) at a temperature of 35 to 45 °C. 

2.4 After proper degreasing and rinsing of the metal surface, the work 
is subjected to an acid etch to remove the oxide film and also the micro- 
constituents present, that may interfere with the formation of a uniform 
layer of zinc over the surface. If found necessary, a chromic-suiphuric 
acid etch may as well be used prior to dilute nitric acid immersion. The 
composition of the bath is as follows: 

Chromic Acid ( HgCrO^ ) 30 g/1 

Concentrated Sulphuric Acid ( H2SO4 ) 150 g/1 
Operated at a temperature up to 65-5°G up to one minute. 

In case of high silicon content, pickling in the following solution 
done under hood for 2 to 5 minutes at room texnpcrSLture is considered 
necessary: 

Nitric Acid ( sp gr 1*42 ) ( HNO3 ) 75 percent ( v/v ) 

Hydrofluoric Acid ( HF ) ( 48 percent ) 25 percent ( v/v ) 

The acid dip may be carried out in a polythene lined tank and shall 
normally be followed by imm.ersion for 30 seconds in dilute nitric 
acid (1:1). 

3. ZINCATE DIP TREATMENT 

3,1 The zincate im.m.ersion process may be carried out in solutions of 
different compositions. The generally used one is made up from: 

Sodium Hydroxide ( NaOH ) 525 g/1 

Zinc Oxide ( ZnO ) 100 g/1 

Operated at a temperature up to 50°C up to three minutes. 

The metal surface is gently stirred during the treatment. For 
treatment of alloys containing copper, the strength of the solution should 
be reduced by 25 percent. 



IS : 2450 - 1963 

3.2 The following dilute solution for zincate treatment may also be used: 

Sodium Hydroxide ( NaOH ) 80 to 17 g/1 

Sodium Cyanide ( NaCN ) Up to 10 g/1 

Zinc Oxide ( ZnO ) 10 to 30 g/l 

Note — Dilute solutions are gaining in popularity. 

3.3 For wrought alloys with higher magnesium contents and for cast 
alloys, a modified composition of the zincate immersion process may be 
adopted to provide more uniform coverage than the conventional bath 
referred to in 3.1. The composition of the modified solution is as 
follows: 

Sodium Hydroxide ( NaOH ) 525 g/1 

Zinc Oxide ( ZnO ) 100 g/1 

Rochelle Salt [ NaK ( C4H4O6 ), 6H2O ] 10 g/1 

Ferric Chloride ( FeClg, 12H2O) 1 g/1 

33.1 The operating conditions, however, remain unaltered. For high 
silicon content cast alloys, the treatment time shall be reduced to 5 to 10 
seconds only. 

3.4 A double immersion treatment using separate bath should be generally 
preferred; The following sequence of treatments should be followed: 

a) Zincate treavment, 

b) Water rinse, 

c) Dilute nitric acid (1:1) ( v/v ), 

d) W^ter rinse, 

c) Zincate treatment, and 

f) Double rinse treatment ( running water ). 

Note — The specific gravity of the zincate solution should be checked 
regularly and any loss of the viscous liquid due to drag out may be replenished 
by firesh solution of the specified composition. 

3.5 General plating procedures for wrought and cast alloys are as 
follows: 

For Wrought Alloys For Cast Alloys 

a) Preliminary cleaning a) Preliminary cleaning 

b) Chromic-sulphuric acid pickle b) Nitric acid dip 

c) Dip in nitric acid c) 5 percent caustic soda dip 

d) Zinc immersion treatment d) Nitric-hydrofluoric acid dip 

e) Electroplating e) Nitric acid dip 

f) Zinc immersion treatment 

g) Electroplating 

Note — In the above treatments, control of time and temperature, wherever 
specified, should be strictly adhered to. 
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4. RINSING 

4.1 Thorough and effective rinse treatments in clean running water 
are essential requirements after every step in cleaning, conditioning 
and plating operations. In the case of zinc immersion treatments, 
two successive rinses will be necessary to remove the last traces of 
viscous zincate solution. In such double rinse treatments, a dip 
in running water followed by a spray is more effective. Rinse water 
should be reasonably clean and should be discarded when it gets more 
contaminated. 

5. RACKING 

5,1 In the plating of aluminium, racks should be made from commercial 
purity aluminium or from the alloy similar to that being plated. The 
contact should be strong and sound and as such only spring contacts 
are satisfactory; because of the specific gravity of aluminium being 
low, gravity contacts are not considered adequate for such purposes. 
Even though appropriate alloys may be used for the gripping parts, 
pure aluminium is preferred for components carrying the main current 
in the racks or jigs designed for such uses. Titanium may also be 
used if available. 

6. PLATING AFTER ZINCATE TREATMENT 

6.1 Plating solutions should be such as to have minimum chemical action 
on the aluminium surface and electrical contacts should invariably be 
established before putting the work in the electrolytes, so that immersion 
deposits formed by substitution process may not affect the adhesion 
of the subsequent electro-deposits. 

6.2 Copper Strike —. If copper strike is found necessary, the following 
composition is recommended for this purpose: 

Cuprous Cyanide ( CuCN ) 22*5 g/1 

Sodium Cyanide ( NaCN ) 29*9 g/1 

Sodium Carbonate ( NagCOsHaO ) 150 g/1 
Rochelle Salt [ NaK ( C^H^O^ ) 6H2O ] 599 g/1 

Free Sodium Cyanide Content 0*3 to 0"5 percent 

pH 10-2 to 10-5 

Temperature Up to 60*'C 

Current Density Ito 1'6 A/dm' 

6.2J A copper pyrophosphate bath* may also be employed for obtain- 
ing the primary electro-deposited coating on to zinc deposits. The bath 
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should be worked at a pH of 70 to 7-5 and a temperature of 43 to eCC 
with a current density of about 0*2 to 0*4 A/dm^. The coating produced 
is bright and is suitable for subsequent bright nickel deposits. 

6*3 Brass Strike — When brass is deposited on zincate coating, the 
following composition of the solution is recommended: 

Cuprous Cyanide ( CuCN ) 
Zinc Cyanide ( 7tiCN ) 
Sodium Cyanide ( NaCN ) 
Sodium Carbonate ( NagCOg ) 
Ammonium Hydroxide ( NH4OH ) 

( 20 percent ) 
Free Sodium Cyanide Coment: 
Temperature 
Current Density 

7. NICKEL PLATING 

7#1 Nickel plating shall be done by any of the recommended methods 
for bright and matt finish. Direct plating of nickel on aluminium 
after zincate treatment is also gaining in poptdarity. 

7,1,1 As deposited, the nickel is grey and has a glossy appearance. 
The deposit may be polished to a white lusiious finish. 

8. CHROMIUM PLATING 

8,1 Chromium is usually deposited on a nickel undercoat ing but may 
also be plated direct over the zinc deposit. In such cases, a preliminary 
flash coating is given at 20°C and is followed by Vieavier deposits at higher 
temperatures from the usual chrome plating solnti<^)i)s. 

9. TIN PLATING 

9,1 For tin plating on the zinc imniersioyi c(>auijp, the metal may be 
deposited from a sulphate or stannate bath. 

10. ZINC PLATING 

10,1 Zinc plating from a ivanide solution usualiv blisters and deposits 
from a pyrophosphate bath are, thereibre. preferrrd. 

11. CADMIUM PLATING 

11,1 Cadmium may be plated direct after a prenminary strike for one 
minute has been given in a soluuon containing 1*25 perceni of cadmium 
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and 5 percent of total cyanide. Alternatively, an initial flash coating 
of copper or brass prior to cadmium plating from the usual bath solutions 
will also be suitable. 

12. SILVER PLATING 

12*1 Silver is plated in the usual manner after giving a silver strike in 
a solution containing: 

Silver Cyanide ( AgCN ). 1*86 g/1 

Potassium Cyanide ( KCN ) 74-4 g/l 

For plating, a temperature of 21 to 27°C and a current density 
of 0* 1 to 04 A/dm' should be used* Mercury solutions should not be 
used to increase the adhesion of the silver. 
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